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Blow-up solutions for the discrete semilinear heat equation and
its Dirichlet problem
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????????, 
C ? Rd ???????? 
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???. ? 1?????????, (6)? t?????? (a) 1 ????????????.
?????, ???????????????????????????????. ???,
(6)????? t?? T := (a) 1 ????????, ?(6)??? T ?????????.
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(4)??????????. ????, ????????????????????????.
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f(0; x) = a(x) (x 2 Rd):
????, ???????.
1. 0 <  < 2=d???, (4)??????? T ??????????????.
2. 2=d < ???, ???? a(x)??????? (4)??????????????.
???,  = 2=d???????????????????????.
?? 2 ?? 1???????,  = 2=d???. ????, (4)??????? T ?????
?????????.
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) 1 ???? s (2 Z0)???????. ???
??? s0 ?????????, s0 ?
s0 = min
n
s 2 Z0 j fs  () 1=
o
????????. fs  () 1= ?????? (7)??????????????????
?????????????, (1)?????????????????????. ???,
?? 2 (1)?? fsn ????, ?? s0 2 Z0 ?????, gsn < () 1=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D)
?????, ??? maxn gs0n  () 1= ???????, fsn ????, s0 ???????
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????. ????????, s?????????? fsn ????????. ????, (4)?
?????????????????????????????????. ?????, ??
???? (1)????????????, (1)????????? (4)???????????
????????. ???, ??????? (1)???????????? 1????? 2?
???????????? [1]?????.
?? 3 
D = Zd ??, (1)???? (2)???. ????, ???????.
1. 0 < 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????, ??????????????????????? [2, x1]. ????????? :
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????? an ?????????, ??????????????.
??????????.
4 ??????





???. ???, (1)????????????????????, (10)??????
gsn < 1 (s 2 Z0; n 2 
D)?????. ?????, ????????????????.
?? 1 (1)????? an ?????????














(s 2 Z0; n 2 
D)
h0n = an (n 2 
D)
hsn = 0 (s 2 Z>0; n 2 @
D)
(11)
??? hsn ???. ???
fsn :=
hsn













gsn < 1 (s 2 f0; 1; : : : ; s1   1g ; n 2 
D) ;











< 1 (s 2 Z0) (12)
???????????????????. ??, (11)?? hsn ?????????????.









































?. ???, Bn0 ????????????, d???????????????.
 d = 1???










= an (n = 1; : : : ; N   1)









(n0 = 1; : : : ; N   1)???????????????.
??, ???? N   1???????0BBBBBBB@








. . . 0
...
. . .
. . . 0 1
0 : : : 0 1 0
1CCCCCCCA
???N   1????????? 2 cos n0N ??????????????. ???, 1  n0 
N   1?????????????????????, ?? N   1???????, N   1?
{ 97 {
??????????????? No.1 (2016)
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